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(57)Abstract: 

PROBLEM TO BE SOLVED: To easily produce the artificial kidney having high water 
permeability and adequate albumin permeability by setting the viscosity and water volume of 
a stock soln. for spinning contg. a polysulfone resin and hydrophilic high polymer to specific 
ranges and impregnating the hollow fibers spun from this stock soln. for spinning with a 
swelling holding material. 

SOLUTION: The stock soln. for spinning which has the range from 25 to 130 poises in the 
viscosity (x) (poise) at 30°C of the stock soln. for spinning contg. the polysulfone resin and the 
hydrophilic high polymer and has the range satisfying the equation -0.01x+1. 45^-0.01+2.25 
in the volume (y) (wt.%) of the water included in the stock soln. for spinning is prepd. at the 
time of producing the hollow fiber type artificial kidney. The hollow fibers spun from the 
spinning soln. by using an org. solvent, etc., as an injecting liquid are impregnated with the 
swelling holding material, by which the hollow fibers are formed in the state of sticking the 
fibers to the aq. soln. of the swelling holding material. In succession, this hollow fiber bundle is 
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inserted into a module case for the artificial kidney and after the formation of a tube plate is 
executed, the swelling holding material is washed with water and thereafter, a sterilization 
treatment is executed. 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the artificial kidney used for the hemodialysis 
and the hemofiltration therapy for the prolongation of life of the patients, such as renal failure, 
and its manufacture approach. 
[0002] 

[Description of the Prior Art] The demarcation membrane which consists of polysulfone system 
resin is widely used with the good mechanical property and thermal resistance. 
[0003] Also in the field of an artificial kidney, having the outstanding removal ability of urine 
poison is explained to JP,5-54373,B, JP,6-238139,A, and JP,4-300636,A. 
[0004] However, with the increment in a long-term dialysis patient, a dialysis technique is also 
diversified and the higher engine performance has come to be required also from an artificial 
kidney. That is, very high water permeability is required in online filtration dialysis or push pull 
filtration dialysis, and the high removal ability of the with a molecular weight [, such as beta 2- 
microglobulin, ] of 10,000 or more matter is demanded with the high removal ability of the low- 
molecular matter in the usual hemodialysis. Moreover, it becomes clear that the harmful matter 
accumulated in a dialysis patient has joined to albumin together strongly although transparency 
of the albumin which is the useful protein in blood was a direction pressed down as much as 
possible until now, the film which makes moderate albumin penetrate is also required, and many 
improvements of the symptom by the artificial kidney using such film are also reported. 
[0005] However, an artificial kidney with which are satisfied of all of these demands is not yet 
obtained. For example, although the polysulfone film indicated by JP,5-54373,B is good as an 
artificial kidney, the removal ability of the low-molecular matter in the water permeability or 
hemodialysis which are required of above-mentioned filtration dialysis is not quite satisfactory. 
Although the polysulfone film of water permeability shown in JP,4-300636,A is enough, the 
removal ability of the matter with large molecular weight, such as urea matter, division, and beta 
2-microglobulin, is not quite satisfactory. When performing potting under existence of the humid 
maintenance material (for example, glycerol) given in order to hold water permeability when 
manufacturing the hollow fiber furthermore obtained as an artificial kidney, there is a big 
problem on production of it being difficult for potting material, such as polyurethane, to 
permeate the gap of a hollow filament, and it causing a seal leak by adhesion of a hollow 
filament comrade. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention cancels the trouble of the conventional 
technique, and its water permeability is high and it offers the approach of holding the good 
property of the film obtained at the time of hollow filament spinning in the artificial kidney with 
albumin permeability with it, and manufacturing stably and easily. [ the high and removal engine 
performance of urine poison, and ] [ moderate ] 
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[0007] 

[Means for Solving the Problem] The manufacture approach of the polysulfone system hollow 
filament mold artificial kidney of this invention It is in the range whose viscosity x (poise) in 30 
degrees C of the spinning undiluted solution containing polysulfone system resin and a 
hydrophilic macromolecule is 25-130poise. To and the hollow filament to which spinning of the 
amount y of the water contained in a spinning undiluted solution (% of the weight) was carried 
out from the spinning undiluted solution in the range with which are satisfied of a degree type, 
using the mixed liquor of an organic solvent or an organic solvent, and water as infusion Humid 
maintenance material is sunk in, after the humid maintenance material water solution has 
adhered, a hollow filament bundle is created, this hollow filament bundle is inserted in the 
module case for artificial kidneys, tube plate formation is performed, humid maintenance 
material is washed with water after creating an intermediate product, and it is characterized by 
carrying out sterilization processing after that. 
[0008] 

- The manufacture approach of 0.01x+l .45 <=y<— 0.01x+2.25 and another polysulfone system 
hollow filament mold artificial kidney of this invention After it sank humid maintenance material 
into the hollow filament by which spinning was carried out using the spinning undiluted solution 
containing polysulfone system resin and a hydrophilic macromolecule and the humid 
maintenance material water solution has adhered to it The spacer for preventing adhesion of a 
hollow filament comrade is put in, a hollow filament bundle is created, this hollow filament 
bundle is inserted in the module case for artificial kidneys, tube plate formation is performed, 
humid maintenance material is washed with water after creating an intermediate product, and it 
is characterized by carrying out sterilization processing after that. 

[0009] Moreover, the transmission of albumin is 3.0% or less, and the dialysance of the vitamin 
B12 in the module of 2 is 135 or more 1.3m of film surface products, and the polysulfone system 
hollow filament mold artificial kidney containing the hydrophilic giant molecule of this 
invention is characterized by being further filled up with water. 

[0010] Moreover, another polysulfone system hollow filament mold artificial kidney of this 
invention is characterized by for the transmission of albumin being 0.1% or more and 2.4% or 
less, and the dialysance of the vitamin B12 in the module of 2 being 137 or more 1.3m of film 
surface products. 
[0011] 

[Embodiment of the Invention] It holds using the hollow filament which has a property good as 
an object for artificial kidneys obtained by carrying out spinning under the conditions of the 
specific dry type section using the specific spinning undiluted solution and infusion which are 
mentioned later for details, without degrading the property, and considers as an artificial-kidney 
module. Therefore, after giving the humid maintenance material of sufficient amount for a 
hollow filament, performing assembly processing of a module and removing humid maintenance 
material, it considers as a product in the condition of having been filled up with water. Under the 
present circumstances, if a hollow filament bundle is created where humid maintenance material 
is given to a hollow filament, since a hollow filament comrade will stick and the tube plate 
formation by potting material will become difficult, it is a more desirable approach to put in a 
spacer and to prevent adhesion. 

[0012] Namely, where the humid maintenance material of sufficient amount for a hollow 
filament is given, a hollow filament bundle is created. After performing tube plate formation, the 
polysulfone system hollow filament mold artificial kidney which washed humid maintenance 
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material with water, was manufactured by the approach characterized by the appropriate thing [ 
carrying out back sterilization processing ], and was obtained It is characterized by for the 
transmission of albumin being 3.0% or less, and the dialysance of the vitamin B12 in the module 
of 2 being 1 35 or more 1 .3m of film surface products. 

[0013] Furthermore, in this manufacture approach, by adopting desirable conditions given in this 
application, the artificial kidney characterized by for the transmission of albumin being 0.1% or 
more and 2.4% or less, and the dialysance of vitamin B12 being 137 or more is obtained, and the 
artificial kidney characterized by for the transmission of albumin being 0.3% or more and 2.0% 
or less, and the dialysance of vitamin B12 being 140 or more is obtained in the combination of 
still more desirable conditions. 

[0014] Moreover, in the manufacture approach of this invention, by adopting desirable 
manufacture conditions, when 191 or more artificial kidneys can obtain, the dialysance of a urea 
adopts more desirable manufacture conditions, 192 or more artificial kidneys can obtain and the 
dialysance of a urea adopts still more desirable manufacture conditions, 193 or more artificial 
kidneys can obtain [ the dialysance of a urea ]. 

[0015] Moreover, according to the approach of this invention, when a two or more 500 ml/hr- 
mmHg-m artificial kidney can obtain and the permeability of the water of a hollow filament 
adopts more desirable manufacture conditions, the permeability of the water of a hollow filament 
is possible also for a two or more 600 ml/hr-mmHg-m artificial kidney obtaining. The 
permeability of the water of a hollow fiber with which the best clinical evaluation result obtained 
by the approach of this invention was obtained was two or more 800 ml/hr-mmHg-m. 
[0016] In order to obtain a good symptom improvement by hemodialysis, 0.6% or more of the 
permeability (a sieving multiplier is displayed by %) of albumin is desirable, and the upper limit 
becomes about 2.0 - 3.0% from a limit (4-6g / one therapy) of the amount of protein loss. 
Namely, the transmission of albumin is 0.6% or more and 2.0% or less, and, as for the desirable 
mode of this invention, the removal engine performance of low-molecular urine toxin 
components, such as a urea and a creatine, and macromolecule urine toxin components, such as 
beta 2-microglobulin, offers a higher artificial kidney compared with elegance conventionally. 
[0017] Although it furthermore has the removal engine performance of high water permeability 
and a urine toxin component by hemofiltration or hemofiltration dialysis and the permeability of 
albumin changes with therapy approaches, 0.1% or more and about 1.0% or less are desirable. 
The permeability of albumin is 1 .0% or less, and, as for this invention, the removal engine 
performance of a urine toxin component and water permeability also offer a higher artificial 
kidney compared with elegance conventionally. 

[0018] In addition, the elimination factor of beta 2-microglobulin and the dialysance of vitamin 
B12 in clinical evaluation have forward correlation, and the dialysance of vitamin B 12 can be 
called index with the membranous most sufficient engine performance. 

[0019] The polysulfone system hollow filament mold artificial kidney of this invention consists 
of hollow fibers which consist of polysulfone resin containing a hydrophilic macromolecule. 
[0020] What is shown as polysulfone resin by the formula (I) or formula (II) marketed from 
Amoco Corp., BASF A.G. or ICI, etc. can be illustrated. 
[Formula 1] 
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(1) 



However, n expresses a positive integer among a formula. 

[0021] P-3500 or the equivalent device of those of Amoco Corp. which has the structure 
especially shown by the formula (I) in this is desirable. However, it cannot be overemphasized 
because of undiluted solution viscosity control that P- 1700 etc. is mixable. 
[0022] Moreover, although a hydrophilic giant molecule is a giant molecule excellent in 
hydrophilic properties, such as a polyvinyl pyrrolidone or a polyethylene glycol, especially a 
polyvinyl pyrrolidone is desirable. The polyvinyl pyrrolidone is marketed from BASF A.G. and 
GAF, for example, a with a weight average molecular weight [ of K-30 or K-90 grade ] of 
30,000 or more thing is used preferably. 

[0023] the annular slit the spinning undiluted solution obtained by the hollow fiber which 
constitutes the hollow filament mold artificial kidney of this invention dissolving above- 
mentioned polysulfone resin and an above-mentioned hydrophilic macromolecule in a solvent 
can carry out the regurgitation of the infusion to a core -- spinning is carried out by discharge and 
the so-called dryness-and-moisture type spinning method from a mouthpiece. 
[0024] independent [ in dimethylacetamide, dimethyl sulfoxide, N-methyl pyrrolidone, 
dimethylformamide, etc. ] as a solvent - or it can be mixed and used. Also in it, 
dimethylacetamide can obtain the hollow fiber of a property good as an object for artificial 
kidneys with combination with the water which carries out little addition as the molecular weight 
and the aperture modifier of a material polymer, and is a desirable solvent. 
[0025] the concentration of the polysulfone system resin in the spinning undiluted solution of the 
manufacture approach of this invention - desirable - 14 - 22% of the weight of the range - it is 
17 - 19% of the weight of the range more preferably. 

[0026] the concentration of a hydrophilic macromolecule - desirable - 5 - 12% of the weight of 
the range - it is 7 - 10% of the weight of the range more preferably. 
[0027] In order to carry out spinning of the hollow fiber of a property good especially as an 
artificial kidney at high speed and to obtain it in consideration of economical efficiency, the 
viscosity of a spinning undiluted solution is important. It becomes [ control of the permeability 
of albumin ] difficult and is not desirable while the thread breakage in the dry type section and 
dispersion of the diameter of a hollow filament become large, when viscosity is low. Moreover, 
when viscosity is high, while dispersion in the thickness of a hollow filament becomes large, it 
falls and is not desirable [ the removal ability of the urine toxin matter ]. 
[0028] In the spinning undiluted solution of the manufacture approach of this invention, when 
using dimethylacetamide as a solvent, the viscosity in 30 degrees C has the desirable range of 
25-130poise (it sets at 20 degrees C and is about 35-170poise), and its range which is 40- 
1 lOpoise is more desirable. 

[0029] Although accommodation of this viscosity can be performed with the concentration of the 
polysulfone resin in a spinning undiluted solution, molecular weight, the concentration of a 
hydrophilic macromolecule, and molecular weight, the most desirable approach is changing the 
molecular weight of a hydrophilic macromolecule. That is, it is the approach of making it into 
desired viscosity by mixing weight-average-molecular-weight about 40,000 polyvinyl 
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pyrrolidone (K-30), and molecular-weight about 1,100,000 polyvinyl pyrrolidone (K-90), and, 
for example, changing the mixing ratio. 

[0030] the case where will make polysulfone P-3500 of Amoco Corp. into 18 % of the weight of 
concentration by using dimethylacetamide as a solvent, and concentration of a polyvinyl 
pyrrolidone will be made into 9 % of the weight if a desirable example is shown concretely - the 
mixing ratio of K-30 and K-90 - the range of about 9 / 0 - 5/4 - it becomes the range of about 8 
/ 1 - 5.5/3.5 more preferably. 

[0031] Moreover, in the spinning undiluted solution of this invention, it is desirable to add water 
little as an aperture modifier of a hollow fiber, when using the dimethylacetamide which is the 
most desirable solvent, the viscosity of an undiluted solution prescribes the amount y of the 
desirable water contained in an undiluted solution (% of the weight) - having - a degree type - 
when it is in the range with which are satisfied of -0.01x+1.45 <=y<=-0.01x+2.25, the hollow 
fiber of a good property can be obtained, the amount y of the water contained in an undiluted 
solution (% of the weight) - a degree type - it is more desirable when it is in the range with 
which are satisfied of -0.01x+l .65 <=y<=-0.01x+2.05. however, viscosity [ in / in x / 30 degrees 
C of a spinning undiluted solution ] (poise) - it is - x - the range of 25-130poise - it is the 
range of 40- 1 1 Opoise preferably. 

[0032] When there is little addition of water, although generation (generating of the thread 
breakage in spinning is seen, and comes and is not desirable, if it is expected that polysulfone 
oligomer crystallizes and becomes cloudy and nebula progresses.) of nebula by the long term 
storage of a spinning undiluted solution is pressed down, a pole diameter becomes small, and 
molecular weight, such as beta 2-microglobulin, falls [ the removal ability of 10,000 or more 
matter ] and is not desirable [ generation ]. Conversely, when there is much addition of water, the 
stability of a spinning undiluted solution becomes poor, nebula-ization takes place, and the 
permeability of albumin becomes high too much and is not still more desirable. 
[0033] Furthermore, in the manufacture approach of this invention, the internal surface of 
discharge and a hollow filament is controlled for infusion by the freezing characteristic from the 
core of a mouthpiece, and the film which has a good property as an artificial kidney is obtained. 
Since it is used the making a spinning undiluted solution solidify slowly from the internal surface 
of a hollow filament, and making a barrier layer with a precise demarcation membrane form 
generally as infusion purpose, what has low freezing characteristic is desirable, and mixed liquor 
with organic solvent independence, such as alcohol, or water is usable. 
[0034] Especially, the mixed solution of the solvent and water which are used for a spinning 
undiluted solution in order to obtain the ease of carrying out of the recovery and the high engine 
performance at this invention is desirable, and the mixed solvent of the dimethylacetamide and 
water which are the most desirable solvent is more desirable. 

[0035] when using the mixed solvent of this dimethylacetamide and water, in order to obtain the 
film which has a property good as an artificial kidney of this invention, the amount z of the water 
contained in infusion (% of the weight) specifies with the viscosity of an undiluted solution - 
having ~ a degree type - it is desirable that it is in the range with which are satisfied of 
0.14x+25.5 <=z<=0.14x+37.5. the amount z of the water contained in infusion (% of the weight) 
~ a degree type - it is more desirable when it is in the range with which are satisfied of 
0.14x+28.5 <=z<=0.14x+34.5. however, viscosity [ in / in x / 30 degrees C of a spinning 
undiluted solution ] (poise) - it is - x - the range of 25-130poise - it is the range of 40- 
1 1 Opoise preferably. 

[0036] Furthermore, the film which has a better property as a hollow fiber for artificial kidneys is 
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obtained when both amount y of the water in an undiluted solution (% of the weight) and amount 
z of the water in infusion (% of the weight) satisfy each above-mentioned formula. 
[0037] Since the coagulation of a spinning undiluted solution is slow and the coagulation from 
an internal surface is slow when there are few amounts of water, the inclination for the thread 
breakage in the dry type section to tend to happen, and for the permeability of protein, such as 
albumin, to become high too much is also seen. Conversely, when there are many amounts of 
water, if the removal engine performance of the matter with large molecular weight, such as beta 
2-microglobulin, falls and the amount of water increases further, it falls and is not desirable [ the 
removal engine performance of the low-molecular matter ]. 

[0038] the spinning undiluted solution and infusion to which the hollow fiber of this invention 
was set as mentioned above — using — an annular slit mold — the hollow filament from [ from a 
mouthpiece ] the wet spinning method led to a direct coagulation bath, or a mouthpiece ~ once - 
the inside of a gaseous phase - a pan — spinning is carried out by the dryness-and-moisture type 
spinning method drawn behind and into a coagulation bath the bottom. Under the present 
circumstances, in order to obtain the good engine performance, the dryness-and-moisture type 
spinning method made to **** in the range for 0.2 - 0.8 seconds more preferably for 0.1 to 1.0 
seconds in a gaseous phase (dry type section) is desirable. 

[0039] As conditions for the dry type section, 40% or more of relative humidity is required, and 
the good engine performance can be obtained by making it contact into the humid air current of 
70% or more of relative humidity humidified preferably, and making it contact more preferably 
into the humid air current of 80% or more of relative humidity. 

[0040] Next, the undiluted solution of the shape of a hollow filament which did in this way and 
was spun from the mouthpiece is led to a coagulation bath. In a coagulation bath, although it 
mixes with a solvent, the coagulation liquid which is the non-solvent which has coagulation 
ability to polysulfone resin is contacted, and film formation of the rough osculum sponge-like 
structure as supporters from an outside-surface side is performed. 

[0041] Although a non-solvent independent or two sorts or more can be mixed and used as 
coagulation liquid, the mixed solution of the solvent of the field of recovery of a solvent to a 
spinning undiluted solution and water is desirable. 

[0042] Afterwater washes the hollow filament which came out of the coagulation bath and it 
removes most solvent components, it is immersed into a humid maintenance material solution, 
converges on predetermined die length at cutting and a predetermined yarn number, deliquors the 
humid maintenance material solution with which the infusion inside a hollow filament was 
permuted at the time of the above-mentioned immersion, and creates a hollow filament bundle. 
[0043] Especially a glycerol is desirable, although the alcohols which can prevent desiccation, 
and the water solution of mineral salt can be used as a humid hold-back agent also when hollow 
filament bundles, such as a glycerol, ethylene glycol, a polypropylene glycol, and a polyethylene 
glycol, are left in air. 

[0044] In the case of a glycerol, in order to prevent penetrable degradation by desiccation, 65 - 
72% of the weight of a glycerol water solution is used still more preferably 60 to 75% of the 
weight more preferably 50% of the weight or more. 

[0045] The coating weight of a humid hold-back agent water solution measures the amount to 
which this water solution exists in the pore of a hollow fiber, and shows it as ******. Being able 
to convert this ****** into the membranous rate of pore volume (void content) easily, generally 
the membranous dialysis engine performance becomes higher [ what has higher ******]. In this 
invention, in order to control [ be / it / under / production process / setting ] decline in the void 
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content by desiccation, it manufactures, where high ****** is held and ****** of a hollow fiber 
offers an artificial kidney with high dialysances, such as a urea and vitamin B12, very highly 
compared with the conventional polysulfone film. 

[0046] namely, ****** of the hollow fiber of the product in the middle of the process which 
inserts a hollow filament bundle in the module case for artificial kidneys - 350 - 500% of range - 

- desirable - 370 - 460% of range - it is 390 - 440% of range still more preferably. 

[0047] In addition, in order, as for this ******, to fill up with water in many cases in the case of 
the product, but to abolish the error by the desiccation in the middle of measurement, it permutes 
by 68% of the weight of the glycerol water solution (specific gravity 1.18), and is measured, and 
****** is also computed from that weight. Namely, the weight A of the hollow filament bundle 
to which the indirect desulfurization liquid of the glycerol water solution enclosed inside the 
hollow filament was carried out by rotation of 1500rpm in the centrifugal separation machine for 
20 minutes, the about 60-90g hollow filament bundle was started, and 68% of the weight of the 
glycerol water solution adhered After washing the hollow filament bundle with water and 
removing a glycerol, it is the value which measured the weight B of only the hollow filament 
dried at 1 10 degrees C, and was computed by the degree type. 
******= (A-B) / BxlOO (%) 

In addition, when the spacer is introduced into the surroundings of a hollow filament, 
measurement of weight A and weight B is performed except for the weight of the spacer. 
[0048] Although the fall of the membraneous ability at the time of carrying out assembly 
processing as an artificial kidney by giving these humid maintenance material can be prevented, 
conversely, adhesion of a hollow filament comrade takes place, it becomes very difficult in the 
case of the tube plate formation by potting material, such as polyurethane, to permeate the gap of 
a hollow filament, and the problem that separation by the tube plate by the side of a lifting, 
blood, and dialysing fluid cannot perform a seal leak arises. How to keep it in the ambient 
atmosphere of low humidity as this solution, for a long period of time, after inserting a hollow 
filament bundle in the case for artificial kidneys For example, beyond about [ 3 day room ] 
storage), and after applying the air current of low humidity near the both ends of a case very 
much, a strong vertical air current is further applied to the interior of a room of 40% of relative 
humidity in the both-ends side of a hollow filament bundle. (-- a thread edge - rose ****, 
although there is a method of performing tube plate formation etc. after performing the approach 
(for example, the perpendicular direction after applying the 40-60-degree C air of 10% or less of 
relative humidity near the both ends of a case for about 2 hours to air - strong - spraying - the 
hollow filament of both ends - rose this morning - ****) of making it like etc. A more desirable 
approach is the approach of introducing the spacer for preventing adhesion of a hollow filament 
comrade the process before creating a hollow filament bundle, after giving humid maintenance 
material. 

[0049] In case the method of introducing this spacer is used as an artificial kidney, dialysing 
fluid often flows even into the central (core) section of a hollow filament bundle, and the 
effectiveness of a certain killing two birds with one stone has the effectiveness which raises the 
dialysis engine performance, installation of this spacer - one hollow filament or two perimeters - 

- lines, such as polyester, a polyamide, a polyacrylonitrile, cellulose acetate, silk, and cotton, - it 
can add or an object can be performed by the approach of winding spirally so that a hollow 
filament may be met. 

[0050] however - in order to prevent a seal leak completely by this approach - a diameter - the 
about 1/2 or more (about 120 microns or more)-about thick line of a hollow filament outer 
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diameter - it is necessary to use an object, the path of the case of an artificial kidney becomes 
large, and it is not a not much desirable approach. A more desirable approach is the approach of 
introducing a spacer into two steps described below, namely, the 1st step — one hollow filament 
or two perimeters ~ lines, such as polyester, — the approach of adding an object so that a hollow 
filament may be met - A unit hollow fiber component is made with either of the approaches of 
winding an object spirally, a line - the perimeter which furthermore gathered these four or more 
unit hollow fiber components - the line as the 2nd step of spacers ~ it is the approach of 
winding an object spirally, making a hollow fiber bundle, and making these five or more bundles 
of hollow fiber bundles the hollow filament bundle which gather and serves as a predetermined 
hollow filament number for artificial kidneys. In addition, the approach of winding creation of a 
unit hollow fiber component spirally in this case is a more desirable approach. 
[0051] the line introduced into this 1st [ the ] and the 2nd step - the crimped staple which an 
object has a loft comparatively and is elastic, finished yarn, spun yarn, etc. are used preferably. 
Moreover, it is thin, and the size is to about [ of a hollow filament outer diameter ] 1/20, and 1/2 
to about 1/10 of a hollow filament outer diameter is more desirable than a polysulfone hollow 
filament. 

[0052] By introducing this spacer, where the humid maintenance material of concentration 
(amount) which can prevent degradation by desiccation of the membranous engine performance 
is given, tube plate formation becomes easy, this has the removal ability of the high water 
permeability of this invention, and the high urine toxin matter, and it is obtained with process 
yield with the high artificial kidney by which the permeability of albumin was controlled to 3% 
or less. 

[0053] Thus, the assembly (modularization) to the artificial kidney of the acquired hollow 
filament bundle is performed by the usual approach. 

[0054] That is, a thread is inserted in the case of polystyrene resin etc., using potting material, 
such as polyurethane, a centrifugal force is applied, tube plate formation is performed to the both 
ends of a case, a leakage test is performed, and it considers as the configuration for artificial 
kidneys. 

[0055] Next, a solvent, humid maintenance material, etc. of a minute amount which remain 
inside a hollow fiber are rinsed and removed, and it sterilizes in the condition of having been 
filled up with water, and considers as the artificial kidney which is a product. Although the water 
near a room temperature can also perform this rinsing, in order for 55 degrees C to take the time 
amount for about 15 minutes at 80 degrees C for about 2 hours, washing by heating water 55 
degrees C or more is desirable. Moreover, after washing a short time, repeat washing of 
performing incubation of 50 degrees C or more, and washing a short time after that is also 
possible. 

[0056] Sterilization can apply sterilization in the condition of having been filled up with the 
water by the radiation using the sterilization, gamma ray (gamma ray), and electron ray using the 
usual approach, i.e., hot water 90 degrees C or more. Insolubilization by bridge formation of the 
hydrophilic macromolecule in the film may take place, and the sterilization by the radiation 
using a gamma ray or an electron ray is a desirable approach, the case where the most desirable 
polyvinyl pyrrolidone as a hydrophilic giant molecule is used in this invention - about 20 - 
when a gamma ray is irradiated with the dosage of the range of KGy-35KGy, insolubilization by 
bridge formation of a polyvinyl pyrrolidone, simultaneously sterilization as a medical device can 
also be performed to coincidence, and are the most practical sterilization approach. 
[0057] Performing insolubilization by bridge formation of a polyvinyl pyrrolidone to 
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coincidence by this radappertization can press down that elution, and it raises the safety of a 
product. Moreover, many polyvinyl pyrrolidones in the hollow filament of a product can be 
made to be able to contain, therefore compatibility with water can serve as good film, and the 
high engine performance of this application can be made to discover by this approach. In 
addition, in order to perform insolubilization by bridge formation of a polyvinyl pyrrolidone, it 
cannot be overemphasized that the approach of carrying out radiation irradiation separately in 
advance of sterilization is also possible, but the direction which performs bridge formation and 
sterilization to coincidence by radiation irradiation once is desirable in order to obtain the film of 
high performance. 
[0058] 

[Example] Hereafter, this invention is not limited by this although an example explains 
concretely. Moreover, evaluation of the property of this invention was performed by the 
following approach. 

[0059] Using 30 hollow filaments with a die length of about 15cm which cuts the case of the 
product artificial kidney which performed [water permeability] gamma ray sterility and was 
completed, and is obtained, the small glass tube module was created, and the amount of 
transparency of water was measured by about 100 mmHg(s), and the differential pressure of the 
inside other than the film, i.e., the differential pressure between film, was expressed with ml/hr- 
mmHg-m2. 

[0060] 60g of [dialysance of urea and vitamin B12] ureas and 1.2g of vitamins B12 were 
dissolved in 601. of water, the concentration of the blood side entrance of a dialyzer, an outlet 
and the inlet port by the side of dialysing fluid, and an outlet was measured by having made 
amount of blood side streams 200 ml/min, amount of dialysing fluid side streams 500 ml/min, 
and filtration velocity into 10 ml/min, the dialysance of blood side criteria and dialysing fluid 
side criteria was computed, respectively, and it displayed by ml/min using the average. 
[0061] [Transmission of albumin] hematocrit 30%, protein concentration 6 g/dl and 21. of 37- 
degree C bovine blood are put into a beaker, it circulates through amount of blood side streams 
200 ml/min, and the differential pressure between film by about 100 mmHg(s) for 1 hour, and 
the filtrate obtained in the meantime is returned to a beaker. Then, three filtrate was extracted at 
15-minute spacing by setting differential pressure between film to about 60 mmHg(s). the 
albumin concentration in the plasma obtained by carrying out centrifugal separation of the 
bovine blood the BCG method (Wako Pure Chem) - the albumin concentration in filtrate - 
CBB - it measured by law (Tokyo formation) and albumin permeability was computed from the 
average value of three filtrate. 

[0062] By the six patients of 25 - 35 mg/1, it is 50kg - 60kg in [elimination factor of beta 2- 
microglobulin] weight, and the beta 2-microglobulin before dialysis amends protein 
concentration, and computes [ with an amounts / of dewatering / 2.5-3.51. / hemodialysis is 
performed by using heparin as an anticoagulant in amount of blood side streams 200 ml/min, 
amount of dialysing fluid side streams 500 ml/min, and 4 hours, the beta 2-microglobulin 
concentration before and behind dialysis is measured by the latex condensation immunization, ], 
and the average is used. 

[0063] Using the [spinning undiluted solution viscosity] Brookfield viscometer (TOKEMEC, 
INC. DV-BII form digital viscometer), the spinning undiluted solution 300ml or more was 
extracted and measured so that it might not be influenced of a container bore. 
[0064] Example 1 polysulfone The 18 sections (Amoco Corp. make "P-3500") The polyvinyl- 
pyrrolidone (BASF A.G. make "K-30"; molecular weight 40,000 [ about ]) 6 section (which 
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means the "weight section" when only calling it the "section" below), and the polyvinyl- 
pyrrolidone (BASF A.G. make "K-90"; molecular weight 1,100,000 [ about ]) 3 section In 
addition to the mixed solution of the dimethylacetamide 71.95 section and the water 1.05 section, 
it agitated for 12 hours, and dissolved, keeping it warm at 80 degrees C, and the spinning 
undiluted solution was prepared. This spinning undiluted solution was the clear liquid which 
wore opalescence slightly at 30 degrees C according to 76.9poise (it is 113.1poise at 20 degrees 
C) homogeneity. 

[0065] this spinning undiluted solution — 30 degrees C - an annular slit ~ the infusion which 
mixed and prepared the dimethylacetamide 60 section and the water 40 section from the core of 
discharge and a mouthpiece was poured in from the mouthpiece. The die length of a dry type part 
was set to 250mm, spinning of the moist air of 88% of relative humidity was carried out to the 
part by spinning rate 40 m/min with the sink, and it led to the 40-degree C coagulation bath 
(dimethylacetamide/water (weight ratio) = 20/80), and was immersed in the water solution 
containing 68% of the weight of a glycerol after washing the hollow filament of coagulation bath 
appearance. After removing the superfluous glycerol adhering to a front face, around two hollow 
filaments the polyester temporary twist finished yarn of 50-denier five filaments (about 88 
microns) Spiral winding was carried out with 0.5 times of number of turns to 10mm of hollow 
filaments at the Z direction, and it considered as the unit hollow fiber component, and 24 units 
gathered this unit hollow fiber component, spiral winding of the same polyester finished yarn as 
the surroundings of it was carried out in the direction of S in the almost same pitch, the spacer 
was put into two-layer, and the hollow fiber bundle was made. These 221 bundles of hollow fiber 
bundles were gathered, and the hollow filament bundle was created. This hollow filament bundle 
was rotated in the centrifugal separation machine, the glycerol water solution which is permuted 
by the infusion inside a hollow filament and enclosed was deliquored, and it considered as the 
hollow filament bundle for inserting in the case for artificial kidneys. The bore of this hollow 
filament is 280 microns in 200 microns and outer diameter, and these hollow filament bundles 
gathered 10,608 hollow filaments. ****** of this hollow filament bundle was 420%. 
[0066] This hollow filament bundle is inserted in the case for artificial kidneys with a bore of 
40mm, a temporary cap is attached to both ends, polyurethane was slushed from the dialysing 
fluid side stream inlet port, and appropriate after polyurethane was solidified at the place of a 
rotation centrifugal force. Subsequently, the temporary cap was removed, from the both ends of a 
case, it cut near the edge of the polyurethane and the hollow filament bundle which are disturbed, 
the header cap was attached, and the leakage test was performed using 0.8kg/cm2 pressurization 
air. 

[0067] Twelve defectives were generated as a result of performing a leakage test using 1000 
samples. When the cause was investigated, in case a case is filled up with a hollow filament 
bundle, it does not originate in the crease yarn by the simple activity mistake by having 
contacted the edge and wall of a case, and piece yarn, and the seal leak of the polyurethane tube 
plate section was not seen at all. 

[0068] Next, after washing and packing the module which passed the leakage test at 80 degrees 
C with the pure water which let the reverse osmotic membrane pass for 30 minutes, the gamma 
ray of 32KGy was irradiated, it sterilized, and the artificial-kidney dialyzer of 2 was created the 
effective length of 195mm, and the effective area of 1.3m. This dialyzer was what passes dialysis 
mold hemodialysis apparatus acknowledgement criteria by all items. For the water permeability 
of the hollow filament started from this module, the transmission of the albumin of 815 ml/hr- 
mmHg-m2 and a module was [ the dialysance of 195 ml/min and vitamin B12 of the dialysance 
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of a urea ] 1 43 ml/min 1 .2%. 

[0069] Moreover, the elimination factor of the beta 2-microglobulin at the time of carrying out 
clinical evaluation using this module is as a result of [ very high ] 73%, and the point which 
poses a problem especially on use of residual blood etc. was not seen. In addition, ****** of the 
hollow filament bundle started from this module was 420%. 

[0070] the example 2 polysulfone (Amoco Corp. make "P-3500") 18 section and the polyvinyl- 
pyrrolidone (BASF A.G. make "K-30") 9 section ~ the mixed solution of the dimethylacetamide 
71.6 section and the water 1.40 section - in addition, it agitated for 12 hours, and dissolved, 
keeping it warm at 90 degrees C, and the spinning undiluted solution was prepared. This 
spinning undiluted solution was 28.4poise (it is 38.8poise at 20 degrees C) at 30 degrees C. 
[0071] this spinning undiluted solution - 30 degrees C - an annular slit ~ the infusion which 
mixed and prepared the dimethylacetamide 65 section and the water 35 section from the core of 
discharge and a mouthpiece was poured in from the mouthpiece. The die length of a dry type part 
was set to 350mm, spinning was carried out by spinning rate 40 m/min, putting in the part to 
moist air of 84% of relative humidity, and the artificial-kidney dialyzer was created by the same 
approach as an example 1 except for the part below. Although 17 defectives were generated as a 
result of performing a leakage test using 1000 samples by this middle, that cause was the same as 
the example 1. In addition, ****** 0 f this hollow filament bundle was 380%. 
[0072] Thus, the dialyzer of 2 passed dialysis mold hemodialysis apparatus acknowledgement 
criteria by all items the obtained effective area of 1.3m. The water permeability of the hollow 
filament started from this dialyzer was 710 ml/hr-mmHg-m2, and the dialysances of a urea and 
vitamin B12 of modular albumin transmission were 194 ml/min and 139 ml/min 0.4%, 
respectively. Moreover, the elimination factor of the beta 2-microglobulin at the time of 
performing clinical evaluation using this module is 67%, and the point which poses a problem 
especially on use of residual blood etc. was not seen. In addition, ****** of the hollow filament 
bundle started from this module was 380%. 

[0073] the example 3 polysulfone (Amoco Corp. make "P-3500") 18 section and the polyvinyl- 
pyrrolidone (BASF A.G. make "K-30") 9 section - the mixed solution of the dimethylacetamide 
71.8 section and the water 1.2 section in addition, it agitated for 12 hours, and dissolved, 
keeping it warm at 80 degrees C, and the spinning undiluted solution was prepared. This 
spinning undiluted solution was 26.8poise at 30 degrees C. The artificial-kidney dialyzer was 
created by the same approach as an example 1 except having used hereafter the infusion which 
mixed the infusion presentation with the dimethylacetamide 60 section and the water 40 section. 
In addition, ****** of a hollow filament bundle used here was 350%. 

[0074] The water permeability of the hollow filament started from this dialyzer was 740 ml/hr- 
mmHg-m2, and the dialysances of a urea and vitamin B12 of modular albumin transmission 
were 192 ml/min and 136 ml/min 0.1%, respectively. Moreover, the elimination factor of the 
beta 2-microglobulin at the time of performing clinical evaluation using this module is 62%, and 
the point which poses a problem especially on use of residual blood etc. was not seen. In 
addition, ****** of the hollow filament of this dialyzer was 360%. 
[0075] 170 bundles reached the gradual hollow fiber bundle, respectively in the middle of 
example 4 example 1, 306 bundles gathered, the hollow filament bundle was created, the each 
was inserted in the bore of 35.5mm, and the 46.5mm case for artificial kidneys, and the artificial- 
kidney dialyzer was produced by the same approach as an example 1 . 
[0076] 1.0m, when each effective area is 2 1.8m and measured the dialysance of vitamin B12 
with 2, it was 127 ml/min and 165 ml/min. 
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In the middle of example 5 example 3, using the gradual hollow filament bundle, the set number 
was changed, the hollow filament bundle was made, each was inserted in the case for artificial 
kidneys (the bore of 35.5mm, 44.0mm, and 46.5mm), and each effective area created the 
artificial-kidney dialyzer of 2 and 1.8m2 by the same approach as an example 3 1.0m 2 or 1.6m. 
[0077] When the dialysance of a urea and vitamin B12 and the permeability of albumin were 
measured, the dialysance of a urea was [ the permeability of 122 ml/min, 147 ml/min and 156 
ml/min, and albumin of the dialysance of 187 ml/min, 195 ml/min and 197 ml/min, and vitamin 
B12 ] 0.2%, 0.1%, and 0.2%, respectively. 

[0078] the example 6 polysulfone (Amoco Corp. make "P-3500") 18 section, the polyvinyl- 
pyrrolidone (BASF A G. make "K-30") 6 section, and the polyvinylpyrrolidone (BASF A.G. 
make "K-90") 3 section the mixed solution of the dimethylacetamide 71.85 section and the 
water 1.15 section ~ in addition, it agitated for 12 hours, and dissolved, keeping it warm at 90 
degrees C, and the spinning undiluted solution was prepared. This spinning undiluted solution 
was 71 .4poise at 30 degrees C. 

[0079] this spinning undiluted solution - 40 degrees C - an annular slit - the infusion which 
mixed and prepared the dimethylacetamide 58 section and the water 42 section from the core of 
discharge and a mouthpiece was poured in from the mouthpiece. The die length of a dry type part 
was set to 350mm, moist air of 85% of relative humidity was led to the part by spinning rate 42 
m/min with the sink at the 45-degree C coagulation bath, and the artificial-kidney dialyzer was 
produced by the same approach as an example 1 below. In addition, ****** of the hollow 
filament bundle in the time of inserting in the gradual case for artificial kidneys the middle was 
410%. 

[0080] Thus, the water permeability of the hollow filament started from the dialyzer of 2 the 
obtained effective area of 1.3m was 810 ml/hr-mmHg-m2, and the dialysances of a urea and 
vitamin B12 of albumin transmission were 195 ml/min and 142 ml/min 0.6%, respectively. 
Moreover, the elimination factor of the beta 2-microglobulin at the time of performing clinical 
evaluation using this module is 74%, and the point which poses a problem especially on use of 
residual blood etc. was not seen. In addition, ****** of the hollow filament of this module was 
420%. 

[0081] The artificial-kidney dialyzer was produced by the same approach as an example 6 except 
using the infusion which mixed and adjusted the dimethylacetamide 56 section and the water 44 
section using the undiluted solution of example 7 example 6. In addition, ****** of a gradual 
hollow filament bundle was 400% the middle. 

[0082] Thus, the water permeability of the hollow filament started from the dialyzer of 2 the 
obtained effective area of 1 .3m was 760 ml/hr-mmHg-m2, and the dialysances of a urea and 
vitamin B12 of albumin transmission were 194 ml/min and 140 ml/min 0.2%), respectively. 
Moreover, the elimination factor of the beta 2-microglobulin at the time of performing clinical 
evaluation using this module is 71%, and the point which poses a problem especially on use of 
residual blood etc. was not seen. In addition, ****** of the hollow filament of this module was 
410%. 

[0083] the example 8 polysulfone (Amoco Corp. make "P-3500") 18 section, the polyvinyl- 
pyrrolidone (BASF A.G. make "K-30") 7 section, and the polyvinylpyrrolidone (BASF A.G. 
make "K-90") 2 section - the mixed solution of the dimethylacetamide 71.85 section and the 
water 1.15 section - in addition, it agitated for 12 hours, and dissolved, keeping it warm at 90 
degrees C, and the spinning undiluted solution was prepared. This spinning undiluted solution 
was 53.0poise at 30 degrees C. 
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[0084] this spinning undiluted solution 40 degrees C - an annular slit -- the infusion which 
mixed and prepared the dimethylacetamide 60 section and the water 40 section from the core of 
discharge and a mouthpiece was poured in from the mouthpiece, and the artificial-kidney 
dialyzer was produced by the same approach as an example 6 below. In addition, ****** of a 
gradual hollow filament bundle was 390% the middle. 

[0085] Thus, the water permeability of the hollow filament started from the dialyzer of 2 the 
obtained effective area of 1.3m was 680 ml/hr-mmHg-m2, and the dialysances of a urea and 
vitamin B12 of albumin transmission were 193 ml/min and 140 ml/min 0.3%, respectively. 
[0086] the example of comparison 1 polysulfone (Amoco Corp. make "P-3500") 18 section, and 
the polyvinylpyrrolidone (BASF A.G. make "K-30") 9 section the mixed solution of the 
dimethylacetamide 44 section, the dimethyl sulfoxide 28 section, and the water 1.0 section in 
addition, it agitated for 15 hours, and dissolved, keeping it warm at 80 degrees C, and the 
spinning undiluted solution was prepared. This spinning undiluted solution was 32.9poise at 30 
degrees C. this spinning undiluted solution - 30 degrees C - an annular slit - the infusion which 
mixed discharge, and the core of a mouthpiece to the dimethylacetamide 60 section and the water 
40 section was poured in from the mouthpiece. Hereafter, the artificial-kidney dialyzer was 
created by the same approach as an example 1 . 

[0087] The water permeability of the hollow filament started from this dialyzer was 830 ml/hr- 
mmHg-m2, and the dialysance of vitamin B12 of modular albumin transmission was 132 ml/min 
0.2%. Moreover, the elimination factors of the beta 2-microglobulin at the time of performing 
clinical evaluation using this module were 49% and a low value. In addition, ****** of the 
hollow filament of this dialyzer was 340%. 

[0088] It was immersed in the water solution containing 45% of the weight of a glycerol after 
washing the hollow filament of the coagulation bath appearance of example of comparison 2 
example 1. After having rolled round to that of six square shapes whose one side is 30cm, or ** 
after removing the superfluous glycerol adhering to a front face, and carrying out draught drying 
at a room temperature, it started from **** and the hollow filament bundle was produced. 
****** of this hollow filament bundle was 270%. These hollow filament bundles gather 10,608 
hollow filaments. A hollow filament bundle is inserted in the case for artificial kidneys with a 
bore of 40mm, and vertical dry air is applied to the both-ends side of a hollow filament bundle. A 
thread edge rose this morning After ****, Tube plate formation was performed by the same 
approach as an example 1, pressurization air was put in from the dialysing fluid side, after 
performing the leakage test by the bubble point method which fills water to a blood side, gamma 
ray sterility was performed by the same approach as an example 1, and the artificial-kidney 
dialyzer was produced. 

[0089] In the water permeability of the hollow filament started from this module, 410 ml/hr- 
mmHg-m2 and albumin transmission became a value with the dialysance of a urea as low [ the 
dialysance of 190 ml/min and vitamin B12 ] as 125 ml/min 0.3%. That is, in low-concentration 
glycerol addition, the tube plate formation in those without a spacer was easy, but penetrable 
degradation of the hollow filament by desiccation took place, and manufacture of the artificial 
kidney of high engine performance like this invention was difficult. In addition, ****** of the 
hollow filament of this dialyzer was 300%. 
[0090] 

[Effect of the Invention] According to this invention, water permeability is high, and the good 
property of the film obtained at the time of hollow filament spinning in the artificial kidney with 
albumin permeability with it can be held, and it can manufacture stably and easily. [ the high and 
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removal engine performance of urine poison and ] [ moderate ] 



CLAIMS 



[Claim(s)] 

[Claim 1] It is in the range whose viscosity x (poise) in 30 degrees C of the spinning undiluted 
solution containing polysulfone system resin and a hydrophilic macromolecule is 25-130poise. 
To and the hollow filament to which spinning of the amount y of the water contained in a 
spinning undiluted solution (% of the weight) was carried out from the spinning undiluted 
solution in the range with which are satisfied of a degree type, using the mixed liquor of an 
organic solvent or an organic solvent, and water as infusion Sink in humid maintenance material, 
and after the humid maintenance material water solution has adhered, a hollow filament bundle 
is created. The manufacture approach of the polysulfone system hollow filament mold artificial 
kidney characterized by inserting this hollow filament bundle in the module case for artificial 
kidneys, performing tube plate formation, washing humid maintenance material with water after 
creating an intermediate product, and carrying out sterilization processing after that. 

- O.Olx+1.45 <=y<—0.01x+2.25 ~ [Claim 2] The manufacture approach of the polysulfone 
system hollow filament mold artificial kidney according to claim 1 characterized by the amount 
y (% of the weight) of the water which is in the range whose viscosity x (poise) in 30 degrees C 
of a spinning undiluted solution is 40-1 lOpoise, and is contained in a spinning undiluted solution 
being in the range with which are satisfied of a degree type. 

- 0.01x+1.65 <=y<=-0.01x+2.05 - [Claim 3] The manufacture approach of the polysulfone 
system hollow filament mold artificial kidney according to claim 1 or 2 characterized by the 
amount z (% of the weight) of the water which is in the range whose viscosity x (poise) in 30 
degrees C of a spinning undiluted solution is 25-130poise, and is contained in infusion being in 
the range with which are satisfied of a degree type. 

0.14x+25.5 <=z<=0.14x+37.5 - [Claim 4] The manufacture approach of the polysulfone system 
hollow filament mold artificial kidney according to claim 1 or 2 characterized by the amount z 
(% of the weight) of the water which is in the range whose viscosity x (poise) in 30 degrees C of 
a spinning undiluted solution is 40-1 lOpoise, and is contained in infusion being in the range with 
which are satisfied of a degree type. 

0.14x+28.5 <=z<=0.14x+34.5 - [Claim 5] The manufacture approach of a polysulfone system 
hollow filament mold artificial kidney given in any 1 term of claims 1-4 characterized by for a 
solvent being dimethylacetamide and infusion being a mixed solution of dimethylacetamide and 
water. 

[Claim 6] The manufacture approach of the polysulfone system hollow filament mold artificial 
kidney according to claim 1 characterized by contacting a hollow filament in the range for 0.1 - 
1 .0 seconds into the humid air current of 70% or more of relative humidity in the dry type 
section of a dryness-and-moisture type spinning method. 

[Claim 7] The manufacture approach of the polysulfone system hollow filament mold artificial 
kidney according to claim 1 characterized by contacting a hollow filament in the range for 0.2 - 
0.8 seconds into the humid air current of 70% or more of relative humidity in the dry type 
section of a dryness-and-moisture type spinning method. 

[Claim 8] The manufacture approach of the polysulfone system hollow filament mold artificial 
kidney according to claim 1 characterized by irradiating a gamma ray in the condition of having 
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been filled up with water, with the dosage of the range of 20 or more KGies and 35 KGies or 
less, and constructing for it a bridge and insolubilizing a hydrophilic macromolecule after 
heating water 55 degrees C or more performs washing for removing humid maintenance 
material. 

[Claim 9] The manufacture approach of the polysulfone system hollow filament mold artificial 
kidney according to claim 1 characterized by putting in the spacer for preventing adhesion of a 
hollow filament comrade, and creating a hollow filament bundle after the humid maintenance 
material water solution has adhered. 

[Claim 10] After it sank humid maintenance material into the hollow filament by which spinning 
was carried out using the spinning undiluted solution containing polysulfone system resin and a 
hydrophilic macromolecule and the humid maintenance material water solution has adhered to it 
Put in the spacer for preventing adhesion of a hollow filament comrade, and a hollow filament 
bundle is created. The manufacture approach of the polysulfone system hollow filament mold 
artificial kidney characterized by inserting this hollow filament bundle in the module case for 
artificial kidneys, performing tube plate formation, washing humid maintenance material with 
water after creating an intermediate product, and carrying out sterilization processing after that. 
[Claim 11] The manufacture approach of the polysulfone system hollow filament mold artificial 
kidney according to claim 1 or 10 characterized by sinking in the humid maintenance material of 
concentration which can prevent penetrable degradation by desiccation to the hollow filament by 
which spinning was carried out. 

[Claim 12] The manufacture approach of the polysulfone system hollow filament mold artificial 
kidney according to claim 1 1 characterized by for humid maintenance material being a glycerol 
and the glycerol concentration of the glycerol water solution adhering to a hollow filament being 
50 % of the weight or more. 

[Claim 13] Introduce an object and a unit hollow fiber component is made, one hollow filament 
in the condition that the humid maintenance material water solution adhered, or two perimeters — 
the line as a spacer ~ Wind an object spirally and a hollow fiber bundle is made, the perimeter 
which gathered these four or more unit hollow fiber components — the line as the 2nd step of 
spacers — The manufacture approach of the polysulfone system hollow filament mold artificial 
kidney according to claim 1 or 10 characterized by considering as the hollow filament bundle 
which gather and inserts these five or more bundles of hollow fiber bundles in the case for 
artificial kidneys. 

[Claim 14] The manufacture approach of the polysulfone system hollow filament mold artificial 
kidney according to claim 1 or 10 characterized by a hydrophilic giant molecule being a 
polyvinyl pyrrolidone. 

[Claim 15] The polysulfone system hollow filament mold artificial kidney containing the 
hydrophilic macromolecule which the transmission of albumin is 3.0% or less, and the 
dialysance of the vitamin B12 in the module of 2 is 135 or more 1 .3m of film surface products, 
and is characterized by being further filled up with water. 

[Claim 16] The polysulfone system hollow filament mold artificial kidney characterized by for 
the transmission of albumin being 0.1% or more and 2.4% or less, and the dialysance of the 
vitamin B12 in the module of 2 being 137 or more 1.3m of film surface products. 
[Claim 17] The polysulfone system hollow filament mold artificial kidney characterized by for 
the transmission of albumin being 0.3% or more and 2.0% or less, and the dialysance of the 
vitamin B12 in the module of 2 being 140 or more 1 .3m of film surface products. <BR> [Claim 
18] The polysulfone system hollow filament mold artificial kidney according to claim 15 
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characterized by the dialysance of the urea in the module of 2 being 191 or more 1 .3m of film 
surface products. 

[Claim 19] The polysulfone system hollow filament mold artificial kidney according to claim 16 
characterized by the dialysance of the urea in the module of 2 being 192 or more 1.3m of film 
surface products. 

[Claim 20] The polysulfone system hollow filament mold artificial kidney according to claim 17 
characterized by the dialysance of the urea in the module of 2 being 193 or more 1.3m of film 
surface products. 

[Claim 21] A polysulfone system hollow filament mold artificial kidney given in any 1 term of 
claims 15-20 characterized by the water permeability of a hollow filament being two or more 
500 ml/hr-mmHg-m. 

[Claim 22] A polysulfone system hollow filament mold artificial kidney given in any 1 term of 
claims 15-20 characterized by the water permeability of a hollow filament being two or more 
600 ml/hr-mmHg-m. 

[Claim 23] A polysulfone system hollow filament mold artificial kidney given in any 1 term of 
claims 1 5-20 characterized by the water permeability of a hollow filament being two or more 
700 ml/hr-mmHg-m. 

[Claim 24] The polysulfone system hollow filament mold artificial kidney according to claim 22 
characterized by the elimination factor of the beta 2-microglobulin in clinical use with the 
hemodialysis mode in the module of 2 being 60% or more 1.3m of film surface products. 
[Claim 25] The polysulfone system hollow filament mold artificial kidney according to claim 23 
characterized by the elimination factor of the beta 2-microglobulin in clinical use with the 
hemodialysis mode in the module of 2 being 70% or more 1.3m of film surface products. 
[Claim 26] The polysulfone system hollow filament mold artificial kidney according to claim 15 
characterized by a hydrophilic giant molecule being a polyvinyl pyrrolidone. 
[Claim 27] The manufacture approach of the polysulfone system hollow filament mold artificial 
kidney according to claim 1 or 10 characterized by ****** of a hollow filament being 350% or 
more and 500% or less. 

[Claim 28] The manufacture approach of the polysulfone system hollow filament mold artificial 
kidney according to claim 1 or 10 characterized by ****** of a hollow filament being 370% or 
more and 460% or less. 

[Claim 29] The manufacture approach of the polysulfone system hollow filament mold artificial 
kidney according to claim 1 or 10 characterized by ****** of a hollow filament being 390% or 
more and 440% or less. 

[Claim 30] The polysulfone system hollow filament mold artificial kidney according to claim 15, 
16, or 17 characterized by ****** of a hollow filament being 350% or more and 500% or less. 
[Claim 31] The polysulfone system hollow filament mold artificial kidney according to claim 15, 
16, or 17 characterized by ****** of a hollow filament being 370% or more and 460% or less. 
[Claim 32] The polysulfone system hollow filament mold artificial kidney according to claim 15, 
16, or 17 characterized by ****** of a hollow filament being 390% or more and 440% or less. 
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(7t3tS "P- 3 5 0 0" ) 1 8»fc#'J tT-;l/tf a 'J K> (BASF 
ttB "K-3 0" ) 9 gPfc£, V* f-)]/7-k h 7 5 K 7 1 . 8 gfl i: 7j< 1 . 2&k<DM-&® 
«fcftI*.T, 80tt8IL4iH , 6l 2B#H*#LT»»U IS^Ii«5iSLfto C © 
tt*IB«tt3 0tt*26. 8 4WX*T-i6ofc. «T, &A«ffltf%S>*f-;I/7-fc h75 F 
60»fc>M0«l:fi£bfci£A«*ffi^fc«tttt*«ffli i:BIo*fttAIWia«f 
tLT'fflV^;*$*$OjSigfli 3 5 0 %T$^ft. 

[ 0 0 7 4 ] 

C©a«f»3^6«IlB bfet('S*0*aatt« 7 4 0 ml/hr - mmHg •m 2 T'$.D, 
*5?a-;l/©7;l/72>3aa*«0. 1%, j8? *ft <fc tf t£ 2 5 > B , 2 © ? 4 7 'J If > X « 
Zn^ft 1 92ml /mi n > 1 36ml/mi nT'&^fco £ fc, COt^i-Mfi 10 
ffl LTB#ffffi*fTft o fcBg© 0 2 - ^n^D/'jycii^tiezftfJO, 91 lb 9 
©ffiffl±^tiaiHlfcft*jSi»t*6n*3!)^fco fcfc, C©j§#t8§©* £&©®j£^li 3 6 

0%T*&-3fCc 

[ 0 0 7 5 ] 

*Sfe0<J 1 <Dfc«t'©B©4>£«liJK* j e-4i* f tt 1 70Sfcitf3 0 6 JK££LT + 
ttfUL, fOfnftl^rtlS 5. 5 mm*5«fctf 4 6 . 5 m m © AI »Hffl * - X iCjf A 

[ 0 0 7 6 ] 

^n^tlOS^ffiati 1 . Om 2 M. 8m 2 T 9. 2 > B 12 <D*V 7 'J If >X* 20 

L £ C 3 1 2 7 m 1 / m i nt 1 6 5 m 1 / m i nT'^ofc, 
HSS0J5 

ft!3 5. 5mm, 44. 0 m m *3 <fc Zf 4 6 . 5 mmOAlf lffl^-X(CtlALT< 
n^nOW^ffiiMA^ 1 . Om 2 , 1. 6m 2 *itfl. 8 m 2 © AI fISf 88*HS(iff>J 

3 t.mm<Di5m-ettj£Lrco 

[ 0 0 7 7 ] 

««*3<t0 : e^2yB 1 2©^^7'Jif>x^e ) tftc7-'l'72y©aa^?r«iJ^tfci:i:?) 
> «H©XV7 VifyZ&ZtlZtl l 87ml/mi n, 1 95ml/mi n <fc tfl 9 

7 m 1 /m i n , tf# = >B 12 ©?V7 V If > X « * n^ft 122ml/ min, 147 30 
ml/ml n *5 <fc tf 1 56ml/mi ru 7/1/75 yogi^lif nfft 0 . 2 %, 0 . 

1 % *3 <fc tf 0 . 2 %t'$of;, 
[ 0 0 7 8 ] 
HSiI0lj6 

(7tntS"P- 3 5 0 0 " ) 1 8 £ # 'J t* - ;!/ tf a V V y (BASF 
*±S! " K - 3 0 " ) 6 W # U £ - ;!/ £ o U K V ( B A S F tt« " K - 9 0 " ) 3 gfl i: £ 
, f^f*7th75F7 1. 8 5»i:*l. 1 5 SP t ©S£$$ K. ft * T > 9 0 *C K « 
SL4A^i 2R#HJ»#LTSI*U *& Hi ft * M Si L fe. c©*S*K«tt3 0tf7 l 

. 4 ,1WXT*£o/co 

[0 0 7 9 ] 40 

C©*5*JRJK* 4 OtflHiX'J y h P&fr 6 ttffi L , P£©*£>gPfr £ is* f-/U7 -t h 
75K58«i:*42»i:««^LTl8«LfeftAJK*aA.Lfc.ea»»OfiS*-35 
OmmtL, ^©gPtflCfflttSJt 8 5 % © MM £5(3: iffi L & #5 & S 4 2 m/m i n 
T 4 5 iCO»HJSK**» ttTSHM 1 t ra*©^j*-??AXWKa«fS%ffH t fc„ &*> 
, ^*gB©AXWHffl^-XlcSAf 4B*£?©4«2»*Jll©««*tt 4 1 0%T-&^>fc 

o 

[0 0 8 0] 

c <d* 9 t Lxm^ntc^^mm 1 . 3 m 2 ©j§w»^6«t)iBtfcii'S*©*aatt»4 

8 10ml/hr-mmHg-m 2 T'&?K 7;^5ygiS$tt0. 6 R**J:tf If 

* 5 y B l2 ©2V 7 'J "If yXli^-n^n 1 9 5 m 1 /m 1 n , 1 4 2 m 1 / m i n V % r> 50 
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fcjg*** 7 4 %T*fc»), J3Jjfii«©fl!ffl±»tlBI«4:**jSH4*6n*^ofco 4 43, CO 
t^a-/!/©* 4 2 0 %T'&-3fc„ 
[0 0 8 1 ] 

3fclI«6©Bl**fljV»T, ^^f;l/7t H75 K 5 6»t*4 4 i: bTlftg b fc 

ftA«*Hj^*Wttli, HM«W6 i:H«©Stt;eAI»«S8*fH*tt»Lfc. 443, fc* 
SB©*S*!Jt[©«l**«:4 0 0 %-e*-3fco 
[0 0 8 2 ] 

C©£ 3 tc LT» e.nfc*^H« 1 . 3 m 2 ©a*rBfr&« 5 W bife* £ * © 7j< i§ i® 14 fS 10 
7 6 0 ml/hr •mmHg'm 2 1?SD, 7;l/75>2l^$tt0. 2%, S?fg43«fctf£ 
^5>B, 2 ©^'f7 , J-9 f >'X(i ; etl ; ftll 9 4 m 1 /m i n , 1 40ml/mi n T'fco 
fc 0 COtJ'a-^Sfil bTttflefffflfcflfcofclB© P 2 -5 * D^D7"'J >© 

®£sf5& 7 1 %T* D, KJta«©ffiffi±1$Kia«i:4*£«:#&ftfcfr-3fco 443, C© 
**yA-;l/© + a»*©JHfflt*ti 4 1 0%T»fct>fc o 
[ 0 0 8 3 ] 
SUM 8 

#U**X7*3tt«"P- 3 5 0 0" ) i8»i:*ye-;I/trnyK>(BASF 
ttfi " K - 3 0 " ) 7 *fc # y lf-/Hf n U h* y (BASF t±8i " K - 9 0 " ) 2 gfl t % 
, f^f*7th75F7 1. 8 5SBfc*l. 1 5g|5,h©?g£i§ffil;:Jin*.T, 9 0*Clc{S 20 
Sbfctf 6> 1 2l$IBJSt# LTiSiL, tS&£itt£f9Slb;rc. {l©l6*RI«tt 3 0 -CT? 5 3 

[ 0 0 8 4 ] 

75K6oasfc*4 ogpt^g^bTiniib/iaAffi^aAb, wth*W6 tisna©^ 

aTAI»K2*fr8*ff«bfe. 443, &^apg © *£*£©}$®^« 3 9 0 % T* ft s tz 

o 

[0 0 8 5 ] 

C<D<fc o K LTfl 6 nfc^affia 1 . 3m 2 ©3«f 6 « t) W b + ^ *©7k»ffltttt 

6 8 0m!/h r -mmHg • m 2 T'ftO, 7^7 5 y«5S*« 0 . 3%, W. M 43 «fc tf If 30 

£ 5 y B 12 ©2V7 'J If y^ttfnfn 1 93ml/rai n , 1 4 0 m 1 /m i nT'fc-p 

fco 

[0 0 8 6 ] 

JtKM l 

#yx/i/*> (7*3ttS "p-3500") i 8»fc#y tr^^tfay f> (b a s f 
t±m " K - 3 0 " ) 9 »t *, y^f-;V7t h 7 5 K 4 4 gfl i: s? ^ f- ;U x ;b * * > K 2 8 
gp i: 7k i . o»i:©jB]'&S»cinAT» 8 o ric£jgb4tf £ 1 5 i$Hfl|}$bTr§8?b, 

tt*®«*»ll3!bte. C©*8*JI}fc« 3 0 *C"C 3 2 . 9 XT' ft o fco C '© IS II R & 
3 0 °CT'^«X y >y f- Pft3&»5Rta b, P £© «f *»fr5 V s * 7 -b h75K60flJt 

*4 o»i:*fi*Lftftx«*axift. kt, nmm \ tmm<DJ5&T-Ax%mMtf& 40 

fcttJSbfc. 
[ 0 0 8 7 ] 

C ©a*r88A»6»«ffl bfctf ^*©*aatttt 8 3 0 ml/hr - mmHg • m 2 T'&D, 
*5>a-rt/©7>l/:7$ ySa*fi 0 . 2%, tr^^>B 12 ©^'-l'7y+f>X«132ml 
/m i n T-fe-pfco Sfc, C ©*S?a - ;l/*4j|ffl bT B*ffffll*ff 4o fcB© p 2 - 5 ^ 
ofay*) xomZtyl* 4 9 %i:{gv»fflT*ftofco 4*3, c ©SAtS©^*©®®^* 
3 4 0 %T*&o fc. 
[ 0 0 8 8] 
it&ff2 

*«5ffli 1 ©«Hisai©'*'ffi*%«t»a, 4 5ii%©y y -t y >*str*»«K«»bfc 50 
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o mmicttm Ltcmmwv -tr y y^flxoi^/ii, -atf 3 0 c moe^iojb^ct 

|*82 7 0*?*9ft. L(OtfS*Slit$*l 0, 6 0 8 #£Hi-&Lfc 
[0 0 8 9] 

CCD*i/*a-;l/fr £>#JiiJ Lifc4>£*0*aiitt« 4 lOml/hr • mmH g • m 2 % 7 
4/7 5 0 . 3 %, II©^^7'J f^XBl90ml/mi n, £-* § > B , t 

(DPJTVifyX&l 2 5 m 1 /m i n i <g t^ffi £: ft o „ Tftti^, <5JtS<D ^ 'J -fe 'J 

1t©&<t:tfig'K.#fgB.8<D£ 0 ftK^ttfSgCDAlWKOSailfiffliiT'fcofco ft 43, C © 
Mtt$iW*&&<D&mmit 3 0 0 %T»*-3fco 

[ 0 0 9 0] 

[fgB^O^m] 

IttiCfeSAlM*, *&&m&mic%e,t\Tcm(D&& ft^14£{38LT££tc, fro 



(14) 



JP 3684676 B2 2005.8.17 



mm mt m. 

mmZM. «fHJ¥04-3 006 3 6 (J P. A) 

WO 6-1 6592 6 (J P. A) 

«fBfl¥0 7-2 8 986 3 (J P. A) 

1-09380 1 (J P. A) 

3-097 20 5 (J P. A) 



(58)f^L/c#i?(Int.Cl. 7 , DB£) 
A61M 1/14-1/18 
B01D 63/00-63/02, 71/68 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



